Factors affecting the binding of glucosylceramidase to its natural substrate dispersion.
This paper reports the results of ultracentrifugation experiments devised for investigating the interactions occurring in the conditions of the enzymatic assay between glucosylceramidase and the components of the substrate dispersion. This dispersion contains, besides glucosylceramide, taurocholate and oleic acid. It has been found that glucosylceramide aggregates with oleic acid, while taurocholate is unable to associate with the sphingolipid, but improves the stability of the dispersion. When a crude glucosylceramidase placental preparation is incubated with the assay mixture the enzyme is almost totally bound to the glucosylceramide-oleic acid particles. The binding between glucosylceramidase and the substrate-containing particles is dramatically depressed by changes of experimental conditions which negatively influence also the enzyme activity such as: (1) a decrease in the molarity of the citrate/phosphate buffer; (2) an increase of the buffer pH, and (3) an increase of the taurocholate concentration. An excess of oleic acid neither inhibits the binding nor the activity. These results strongly suggest that glucosylceramidase activity is directly correlated with the binding of the enzyme to the lipid interface of the substrate-containing particles. We conclude that the enzymatic mechanism of glucosylceramide hydrolysis involves at least two steps: first the physical localization of the enzyme at the lipid-water interface, second the hydrolysis of the substrate glucosidic bond.